
Study Guide for BSCS Midyear 2013/2014
******This is not an assignment.  However, if you answer all of the following questions on a separate piece of paper you may replace one of your Journal or Lab grades from quarter 2.  Questions must be turned in on the day you take the midyear exam, no extensions.*******

Format of Exam:  The Midyear will be composed of multiple choice questions to test your knowledge of the Engage, Ecology, and Biochemistry/Digestion
Content of Exam:  You are responsible for understanding the concepts from in-class activities, laboratory experiments, homework assignments, and readings.  You should also be able to apply the concepts learned in these units to new examples.  

Students taking the course for standard credit can make a 3 x 5” index card, front and back. It must be hand-written unless you have an accommodation (see me ahead of time).  I suggest that as you study, you identify concepts that give you the most difficulty and use the index card for those concepts.  You will supply your own index card for this exam – it must be 3.5” x 5” or smaller (I will check on exam day!).

ENGAGE UNIT 1

1. Distinguish between evidence and inference.

2. Why is a control group necessary for a valid experiment?

3. Why is it necessary to only have one variable – that is, why must you make an effort to keep all things constant except for one (also referred to as controlling variables)?

4. What is the importance of sample size in a good experiment?

5. Design an experiment in which you answer the question: How does brushing your teeth affect the frequency of cavities?  What variable are you testing?  What control will you use?  What are some potential sources of error?  How will you record your data?  
6. Identify which of the following are observations/evidence and which are inferences:

a. The room temperature feels like it is above 800F.

b. You read the thermostat and it says that it is 800F.

c. The dog is brown.

d. The dog tied up in its backyard is mean.

7. Suppose you want to know if Exxon gas gives better mileage than Mobil gasoline. Write a hypothesis (in the form of a statement) for this experiment. Write a rationale (a purpose statement - assume you drive and you used Exxon gas on a recent trip).

a. What would be the control group?

b. What would be the experimental group?

c. List as many controlled variables (constants) as you can think of.

8. Suppose you were testing the effects of Drug X on the metabolic rate of dogs. Set up a graph and label the axes with independent variable (X-axis) and dependent variable (Y-axis) and identify each of them on the graph. 

9. How might Lucy, a hominid from 3.4 mya, have bridged the gap between modern humans and early nonhuman primates?  That is, how does Lucy compare to these two groups (use observation/evidence, not inference).

10. What is the relative time line for the history of the earth and the evolution of life forms that exist on earth?  That is, if someone could not see the timeline you made in class, how would you describe it overall?  Include in your answer: 

a. the approximate age of the Earth, 

b. when the oxygen levels began to rise and when oxygen approached present-day levels, 

c. when life first appeared, 

d. which moved on to land first- plants or animals, 
e. which type of animal evolved first- invertebrates (animals without vertebrae/ spine) or vertebrates, and 
f. how long ago did modern humans evolve?
11. Tell whether the next two statements are true or false and explain your answers.  

a. Multicellular organisms evolved long before free oxygen appeared in the atmosphere.

b. Humans evolved from chimps.

12. Two models that we’ve used as we’ve begun our study of evolution are the time line for the history of the earth and the jelly bean analogy for natural selection.  Explain how models are useful to scientists (and to science students) as they learn about science concepts.

13. A number of factors influenced Darwin’s theory of evolution.  Explain each briefly:

a. Selective breeding (artificial selection)

b. Travels on the H.M.S. Beagle
c. Thomas Malthus
14. What is meant by the phrase “Descent with Modification”?
15. Be able to explain the mechanism of biological evolution by natural selection, including the genetic variation and environmental factors that lead to it.  (Use OCVSRS).
16. What is an adaptation?
17. The practice of breeding dogs with specific traits is an example of:

a. natural variation
b. natural selection
c. common descent
d. artificial selection

18. Why is variation within a species a good thing (for that species)?

19. Explain the evolution of a strain of bacteria because of variation and selective pressures caused by technological advances of antibiotics.  Include in your answer how mutations arise in the first place.  How does length of a generation affect evolution?

20. Explain the development of mutations and its significance in the evolution of resistant bacteria.
21. Why has the overuse of antibiotics been harmful to humans?  How can humans be considered both a product and a driving force of biological evolution?
22. It is not enough to be fit, or to simply survive – for evolution to take place, what type of success is necessary?
23. Why is it not fully accurate to use the terms “immune” bacteria (rather than “resistant”) and “stronger/weaker” individuals (rather than “better adapted”) when discussing evolution?
ECOLOGY UNIT 2

1. What types of population growth curves are there?  What does each of these represent?

2. What are examples of limiting factors on populations?  How do they limit population growth?  

3. How do birth rate (natality), death rate (mortatlity), immigration, and emigration affect populations?

4. What is carrying capacity?  How does the population of humans on Easter Island illustrate carrying capacity?

5. What are biotic and abiotic factors?

6. What is the difference between a community and an ecosystem?

7. What types of interactions occur between organisms (symbiosis)?  Between organisms and their abiotic environment?  Between predator and prey?

8. What is the ultimate source of energy for a food web?
9. Describe how photosynthesis and cellular respiration relate to the cycling of matter and to the flow of energy.

10. What is the equation for photosynthesis? Cellular respiration?

11. What types of organisms carry out photosynthesis? Cellular respiration?
12. Diagram a food web and label the producers, consumers and different trophic levels.

13. What is an energy pyramid? Numbers pyramid? Biomass pyramid? Why are they generally shaped like a pyramid? 

14. How does biological magnification relate to a food chain?  

15. How does eutrophication affect various organisms in a lake?

16. Why is pH important to organisms?

17. Why is the water cycle important to the study of ecology? Know the parts of the water cycle: evaporation, transpiration, condensation, run-off, etc.

18. Why is the carbon cycle important to the study of ecology? How does an imbalance in the carbon cycle affect climate? What is global warming? What are the effects of global warming? What is climate change? 

19. How do the movement of energy and nutrients through an ecosystem differ?

20. How can we use the scientific method to study ecological issues (as in the case studies on sea otters, frogs, and iguanas)?

BIOCHEMISTRY AND DIGESTION, UNIT 3
1. What is a monomer? Give one example for each of the macromolecule types- carbohydrates, proteins, and lipids.

2. Sketch the structure of an amino acid, glucose molecule, and a fatty acid molecule.

3. What is happening in a dehydration synthesis reaction? Hydrolysis reaction?

4. What purposes do carbohydrates, proteins, and lipids play in health?

5. What is an enzyme? What is a substrate? List the main characteristics of enzymes.

6. How do enzymes work?

7. What are some of the factors that affect enzyme function?

8. What is the difference between a saturated fat and an unsaturated fat? What impact do these have on health?

9. How do we obtain the building blocks necessary for life? How do we obtain energy?

10. Why is digestion necessary? What type of digestion do humans use - intracellular or extracellular?

11. What is the location of digestion in the human digestive system of carbs, lipids, and proteins? 

12. What types of molecules are carbs, proteins and lipids digested into before they can be absorbed?

13. What is peristalsis? 

14. What do amylase and pepsin break down? (You only need to know these two enzymes)

15. What is the location of absorption of water and nutrients in the human digestive system?

16. What is the actual macromolecule we call fiber in our diet?

17. Be able to label a diagram of the structures of the digestive system.

18. The digestive system increases surface area both in structures and in processes. Name at least 2 places/processes in the digestive system where surface area plays a role.
